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(54) Filter for mobile telephone apparatus 

(57) A mobile phone apparatus which is capaole of 
meeting the stringent specifications on transmitter noise 
in the receive band. The mobile phone apparatus has a 
modulator for producing a signai to be transmitted in a 
transmit band, a power amplifier for supplying the signai 
to be transmitted to an aerial, a tunable filter disposed 



between the modulator and the power amplifier and 
having a passband and an attenuation band, and a con- 
trol circuit for tuning the filter such that the passband is 
at the transmit band and the attenuation band is at a 
receive band of the apparatus. 
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Description 

Field of the Invention: 

[0001] The present invention relates to a mobile 
phone apparatus. 

[0002] A known type of mobile phone transmits and 
receives on separate frequencies in the UHF (Ultra High 
Frequency) band. Sucn phones are used in the TCMA 
[Time Division Multiple Access] (GSM [Global System 
for Mobile communication]) systems, for which there are 
stringent specifications on the amount of transmitter 
noise which falls within the receiver band. A known 
technique tar meeting this specification uses a hign Q 
(quality factor) notch niter at the output of the power 
amplifier of the phone transmitter. However, such a filter 
is relatively large and has a significant insertion loss. In 
order to compensate for this loss, the power amplifier 
has to provide a higher output power and therefore 
draws a higher current from the power supply, which is 
normally a battery within the phone. Thus, for a given 
size of battery, the talk time of the phone is reduced. 
[0003] In another known type of phone, a phase 
locked loop is connected between a modulator which 
produces a signal to be transmitted in the transmit band 
and the power amplifier of the phone. The modulator 
output is connected to an input of the phase sensitive 
detector of the phase locked loop and the input of the 
power amplifier is connected to the voltage controlled 
oscillator of the loop. The wide band noise of the trans- 
mitter signal supplied to the power amplifier is then 
determined by the phase noise of the voltage controlled 
oscillator when the loop is locked. However, low phase 
noise voltage controlled oscillators for operation at UHF 
are relatively expensive. 

[0004] The object of the present invention is to provide 
a mobile phone apparatus which is capable of meeting 
the stringent specifications on transmitter noise in the 
receive band. 

[0005] The object of the present invention is achieved 
by a mobile phone apparatus comprising a modulator 
for producing a signal to be transmitted in a transmit 
band, a power amplifier for supplying the signal to be 
transmitted to an aerial, a tunable filter disposed 
between the modulator and the power amplifier and 
having a passband and an attenuation band, and a con- 
trol circuit for tuning the filter such that the passband is 
at the transmit band and the attenuation band is at a 
receive band of the apoaratus. 

[0006] According to the present invention, none of the 
power amplifier output is lost so that talk time is not sub- 
stantially affected. A relatively simple and inexpensive 
circuit may be used so that the cost of the apparatus is 
not substantially affected. 

[0007] The above and other objects, features and 
advantages of the present invention will become appar- 
ent from the following description referring to the 
accompanying drawings which illustrate an example of 
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a preferred embodiment of the present invention. 

Figure 1 is a block circuit diagram of a mobile phone 
apparatus constituting an embodiment of the inven- 
5 tion; and 

Figure 2 is a timing diagram showing waveforms 
occurring in the apparatus of Figure i . 

[0008] The apparatus comprises a modulator which 

to produces a modulated carrier in the UHF band in 
accordance with a standard system such as a TDMA 
(GSM) system. The output of the modulator 1 is sup- 
plied via a preamplifier 2 to a voltage tunable filter 3. 
The output of the filter 3 is connected to a power detec- 

75 tor 4 and to the input of a power amplifier 5 whose out- 
put supplies a transmit signal to an antenna. 
[0009] The output of the power detector 4 is con- 
nected to a first input of a phase detector 6, which may 
comprise a multiplier and whose other input is con- 

20 nected to the output of a dither generator 7. The output 
of the phase detector 5 is connected to the input of a 
control circuit 8, for instance in the form of an opera- 
tional amplifier, one of whose inputs constitutes the 
input of the control circuit 8 and the other of whose 

2s inputs is connected to a reference voltage source for 
supplying a reference voitage corresponding to maxi- 
mum output power of the filter 3. The outputs of the gen- 
erator 7 and the control circuit 8 are connected to inputs 
of a summer 9 whose output is connected via a sample 

30 and hold circuit 1 0 to the tuning voltage input of the filter 
3. 

[001 0] In Figure 2. A shows the envelope of the output 
signal of the preamplifier 2. B shows the envelope of the 
output signal of the power amplifier 5 during the transmit 

35 slot between times t2 and t3, and C shows the filter cal- 
ibration period between times ti and t2. 
[0011] During normal operation of the apparatus, 
when a signal is to be transmitted, the power amplifier 5 
is initially disabled so that the circuits within the moduia- 

40 tor 1 and elsewhere can settle without being affected by 
power supply transients caused by switching on of the 
preamplifier 2. During this initial phase of a transmit 
sequence, starting at time t1 in Figure 2. a signal D is 
supplied to a control input 1 1 of the sample and hold cir- 

45 cuit 10 which disables the hold function and causes the 
output of the summer 9 to be supplied directly to the tun- 
ing voltage input of the filter 3. 

[001 2] The dither generator 7, which may for instance 
be embodied as a digitai-to-anaiog converter (DAC) 

50 connected to the outputs of a suitably controll ed counter 
or microprocessor, produces a varying voltage whose 
amplitude is such as to tune the filter 3 to a frequency in 
the region of the required tuning frequency i.e. in the fre- 
quency band containing the transmit signal from the 

55 preamplifier 2. The output voltage of the generator 7 is 
"dithered" between two adjacent values so that the volt- 
age tunable filter 3 is tuned between two adjacent rejec- 
tion values. The filter 3 is preferably a bandpass filter 
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having a passband sufficiently wide to pass the transmit 
signal from the preamplifier 2 and. outside the pass- 
band, a degree of attenuation such that noise in the 
receive band of the apparatus originating from the out- 
put of the power amplifier 5 meets the necessary speci- 
fication. Other types of filter, such as a high pass filter, 
could alternatively be used. 

[001 3] As the passband of the filter 3 dithers between 
two centre frequencies, the amount of power supplied 
by the filter 2 from the modulator 1 and preamplifier 2 to 
the power detector 4 varies. The output of the detector 
4 is thus a varying voltage whose phase of variation with 
respect to the output signal of the generator 7 depends 
on whether the transmit signal is above or below the 
passbands of the filter 3. For instance, if the frequency 
of the transmit signal is below a first passband and a 
second passband which is higher than the first pass- 
band, as the filter switches from the first passband to 
the second passband. the output of the detector 4 will 
fall. However, if the transmit signal is above the first and 
second passbands. switching from the first passband to 
the second passbanc ;auses the output signal of the 
detector 4 to rise. The output of the phase detector 5 
thus provides a signal whose polarity and magnitude 
depend on the polarity and magnitude of the difference 
between the transmit band and the filter passbands. 
[001 4] The control circuit 8 compares the output of the 
detector 6 with a reference value corresponding to the 
maximum output of the filter 3 when correctly tuned. 
The circuit 8 therefore generates an error signal which 
is added to the signal from the generator 7 so as to tune 
the filter 3 towards the transmit band. This arrangement 
acts as a servo feedback arrangement for locking the 
passband of the filter 3 to the transmit band of the trans- 
mit signal from the modulator ^ . 

[001 5] When the control circuit 3 detects that the out- 
put power of the filter 3 is at the predetermined value, 
the sample and held circuit 10 is enabled at time t2 to 
same and hold the correct value of the tuning voltage 
which is then supplied to :ne filter 3. The filter passband 
is therefore locked on to the transmit band. The power 
amplifier 5 is then enabled to allow transmission to 
begin at its predetermined time, for instance at time t2 
as shown in Figure 2. 

[0016] It is to be understood, however, that although 
the characteristics and advantages of the present inven- 
tion have been set forth in the foregoing description, the 
disclosure is illustrative only, and changes may be made 
in the arrangement of the parts within the scope of the 
appended claims. 
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transmitted to an aerial: 

a tunable filter disposed between the modula- 
tor and the power amplifier and having a pass- 
band and an attenuation band; and 
a control circuit for tuning the filter such that the 
passband is at the transrr-r band and the atten- 
uation band is at a receiv h band of the appara- 
tus. 

An apparatus as claimed in Claim 1 . in which the fil- 
ter is a bandpass filter. 

An apparatus as claimed in Claim t or 2. in which 
the filter is voltage tunable. 

An apparatus as claimed in Claim 3, in which the 
control circuit comprises a power detector con- 
nected to the output of the filter and a control loop 
for varying the tuning voltage of the filter until a pre- 
determined power is detected. 

An apparatus as claimed in Claim 4, in which the 
control loop comprises a signal generator for gener- 
ating a varying voltage 'or the filter and a feedback 
circuit whose input is connected to the power detec- 
tor and whose output is superimposed on the vary- 
ing voltage. 

An apparatus as claimed in Claim 5, in which the 
feedback circuit comprises a multiplier whose 
inputs are connected to the power detector and the 
signal generator and a comparator for comparing 
the output of the multiplier with a reference level 
corresponding to the predetermined power. 

An apparatus as claimed in any one of Claims 3 to 
6, comprising a hold circuit for holding the tuning 
voltage following tuning of the filter. 

An apparatus as claimed in any one of the preced- 
ing claims, in which the ccntrol circuit is arranged to 
disable the power amplifier until the filter has been 
tuned. 



45 



Ctaims 



1 . A mobile phone apparatus comprising; 

a modulator for producing a signal to be trans- 
mitted in a transmit band; 
a power amplifier for supplying the signal to be 
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